Nitric oxide and acetaminophen-mediated oxidative injury: modulation of interleukin-1-induced nitric oxide synthesis in cultured rat hepatocytes.
The role of endogenous hepatocyte synthesis of nitric oxide (NO) in states of oxidative stress is largely unknown. In a model of rat hepatocytes in primary culture, NO production was induced by exposure to interleukin-1beta (IL-1beta, 50 ng/ml). Acetaminophen-mediated oxidative injury was analyzed in unstimulated and stimulated hepatocytes in the presence and absence of N-methyl-L-arginine, a substrate inhibitor of NO synthesis (100 microM). Inhibition of NO synthesis was associated with exacerbation of acetaminophen-mediated oxidative injury. This effect was independent of guanylyl cyclase and cytochrome P450 activity. In addition, oxidative stress was associated with augmentation of interleukin-1beta-induced NO synthesis. Elevated NO synthesis occurred in parallel with increased inducible NO synthase (iNOS) enzyme activity and mass, steady-state levels of iNOS mRNA, increased transcription of the iNOS gene, and increased iNOS promoter activity. These effects were abrogated in the presence of antioxidants, suggesting that oxidative stress augments NO synthesis through a promoter-specific transcriptional regulatory mechanism. Thus, in conditions where oxidative injury may be a component of the overall proinflammatory state, induction of iNOS with subsequent elaboration of NO and augmentation of NO production may serve as an hepatoprotective mechanism against oxidative injury.